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(57) ABSTRACT

An object of the present invention is provide a disperse dye
composition that has the light fastness required of synthetic
fiber materials for automotive interiors that are exposed to
sunlight at high temperature and high humidity, and that has
good blue, red, and yellow dyeability. This object is achieved
by a mixed disperse dye composition comprising a blue dis-
perse dye composition having a specific composition ratio of
five specific types of disperse dyes, and other specific yellow
and/or red disperse dyes. The invention makes it possible to
provide a disperse dye composition having not only high
fastness of each color but light fastness with a favorable
balance of the three primary colors, with the dye properties of
each color equal during dyeing, and good dye color reproduc-
ibility, as well as by a dyeing method using this dye.

20 Claims, No Drawings
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1
DISPERSE DYE COMPOSITION AND
DYEING METHOD FOR HYDROPHOBIC
FIBER MATERIAL USING SAME

TECHNICAL FIELD

The present invention relates to a disperse dye composition
and a dyeing method using the same. More specifically, the
present invention relates to a disperse dye composition com-
prising specified dyes, and a method for dyeing a hydropho-
bic fiber material using the disperse dye composition.

BACKGROUND ART

Synthetic fiber materials for use in automotive interior
materials are required for having a high temperature resis-
tance and a high light resistance because automotive interiors
reach high temperature and high humidity and the synthetic
fiber materials are exposed to sunlight over a much longer
time than other common clothing fiber materials. In order to
meet such a requirement, a method is adopted in which dyes
having a high light resistance are used to dye fibers. However,
if a yellow dye, a red dye and a blue dye are not in balance of
light resistance, only a part of colors is faded due to a long
period of light exposure, easily resulting in that discoloration
of these dyes as a whole gradually appears larger over time.
Therefore, a yellow dye, a red dye and a blue dye to be used
are required for achieving a balanced light resistance so that
these colors are equally faded, but no dyes have been obtained
which satisfy such a requirement.

In addition, the synthetic fiber materials achieve a different
depth of dyeing, different dyeing shade, and the like from one
another even by the same dyeing method, due to the differ-
ences in yarn thickness and yarn shape as well as the differ-
ence of blended fibers or the like in which a polyester fiber to
be used is blended with other material. In order to dye and
process such synthetic fiber materials having a different shape
and different properties equally each time, there is a need for
dyes excellent in dyeing reproducibility even under various
dyeing conditions.

In particular, when automotive interior materials are dyed,
dyeing is performed with the use of disperse dyes having a
high fastness to environmental conditions as much as pos-
sible. However, if a yellow dye, a red dye and a blue dye are
not even with one another in terms of dyeing properties, such
unevenness causes the difference in dyeing reproducibility
among synthetic fiber materials dyed. Accordingly, in order
to dye automotive interior materials, there are needs for high
light fastness of each colors of a yellow dye, ared dye and a
blue dye, which are also in balance with one another, as well
as for even dyeing characteristics and a favorable dyeing
reproducibility.

Although various disperse dye compositions have been
disclosed in Patent Literatures 1 to 3 etc. below, no dye

compositions satisfying the above needs have not been
described therein.
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2
CITATION LIST

Patent Literature

Patent Literature 1: JP 2005-23254 A
Patent Literature 2: JP 2004-168950 A
Patent Literature 3: WO 2007/058209

SUMMARY OF INVENTION
Technical Problem

A first object of the present invention is to provide a mixed
disperse dye composition having high light fastness of each
color of a yellow dye, a red dye and a blue dye and being
excellent in balance of light fastness among these dyes, which
has even dyeing characteristics of the respective colors at
dyeing, and favorable dyeing reproducibility, and also to pro-
vide a dyeing method using the same.

A second object of the present invention is to provide a
novel blue disperse dye composition adapted to such a mixed
disperse dye composition.

Solution to Problem

The first object is achieved by a mixed disperse dye com-
position which comprises a combination of a blue disperse
dye composition comprising five specified disperse dyes in a
specified composition ratio with other specified components
of various disperse dyes, to thereby have a well-balanced
fastness to environment (in particular, light fastness) among
the three primary colors, even dyeing characteristics of the
respective colors at dyeing and a favorable dyeing reproduc-
ibility, and by a dyeing method using the same.

Inaddition, the second object is achieved by a blue disperse
dye composition comprising five specified disperse dyes in a
specified composition ratio, which is adapted to such a mixed
disperse composition.

That is, aspects of the present invention are as follows.

[1] A blue disperse dye composition, comprising;

0.5 to 5.0% by weight of a disperse dye represented by the
following formula (1);

25.0 to 60.0% by weight of a disperse dye represented by
the following formula (2);

3.0to 15.0% by weight of a disperse dye represented by the
following formula (3);

15.0 to 40.0% by weight of a disperse dye represented by
the following formula (4); and

10.0 to 30.0% by weight of a disperse dye represented by
the following formula (5);

M

0 NH,
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-continued

R, 0 HN
Rs 0 OH
wherein R, represents a nitro group and R, represents a

hydroxyl group, or R, represents a hydroxyl group and R,
represents a nitro group;

OH © NH,

es=

SR~
NH, O OH

wherein n is an integer of 1 to 4;

0 NH, o
MN a (CH2)3OCH3
0
0 NH,
OR;3
NI, O oH ‘/
oH 0 NH,

wherein R; represents a methyl group or an ethyl group, or
a mixture thereof.

@
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®

[2] A mixed disperse dye composition comprising the blue
disperse dye composition according to [1] and a yellow dis-
perse dye composition,

wherein the yellow disperse dye composition comprises:

8.01t0 20.0% by weight of a disperse dye represented by the
following formula (6);

55.0 to 80.0% by weight of a disperse dye represented by
the following formula (7); and
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4

5.0t0 15.0% by weight of a disperse dye represented by the
following formula (8).

)
O Q
= N
H;CO—— I
N 7
@)
CN
Cl /—/
N N
O,N N
CN
cl

®

Cl

:: N— “N—ci;
/3
O,N N

[3] A mixed disperse dye composition, comprising:

the blue disperse dye composition according to [1], and

a red disperse dye composition which is one or more dyes
selected from disperse dyes represented by the following
formula (9);

©

0 NH,
‘O )
0 oH

wherein R, represents an optionally substituted alkyl group
having 1 to 6 carbon atoms, or an optionally substituted
phenyl group.

[4] The mixed disperse dye composition according to [3],
wherein the red disperse dye composition is ared disperse dye
composition comprising one or more dyes selected from dyes
of the following formula (9-1), the following formula (9-2)
and the following formula (9-3).

-1

0 NH,
O\/\/\/\
‘O B
O OH
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0 NH,
‘O O
SO,NH(CH,);0CH;
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©-3)
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[5] A mixed disperse dye composition, comprising:

the mixed disperse dye composition according to [2]; and

a red disperse dye composition comprising one or more
dyes selected from dyes of the following formula (9-1), the
following formula (9-2) and the following formula (9-3).

-1

[0} NH,
O\/\/\/\
‘O N
[0} oH
©-2)
0 NH,
‘O O
SO,NH(CH,);0CH;
e} oH
©-3)

0 NH,
O\©
0 oH

[6] A dyeing method for a hydrophobic fiber material,
wherein the disperse dye composition according to any one of
[1] to [5] is used.

[7] A hydrophobic fiber material dyed in accordance with
the dyeing method according to [6].

[8] An article including the hydrophobic fiber material
according to [7].

Advantageous Effects of Invention

A synthetic fiber material dyed using the blue disperse dye
composition comprising five specified disperse dyes in a
specified composition ratio or using the mixed disperse dye
composition further comprising other specified yellow and/or
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red disperse dye(s), according to the present invention, has
such properties that fastness to environment (in particular,
light fastness) is excellent and a fastness balance among the
three primary colors is also good. Additionally, the mixed
disperse dye composition of the present invention also has
such properties that dyeing characteristics of the respective
colors at dyeing are even and dyeing reproducibility is favor-
able.

DESCRIPTION OF EMBODIMENTS

Hereinafter, the present invention will be described in
detail.

A blue disperse dye composition of the present invention
comprises 0.5 to 5.0% by weight of a disperse dye represented
by the formula (1), 25.0 to 60.0% by weight of a disperse dye
represented by the formula (2) [wherein R, represents a nitro
group and R, represents a hydroxyl group, or R, represents a
hydroxyl group and R, represents a nitro group], 3.0t0 15.0%
by weight of a disperse dye represented by the formula (3)
[wherein n is an integer of 1 to 4], 15.0 to 40.0% by weight of
a disperse dye represented by the formula (4), and 10.0 to
30.0% by weight of a disperse dye represented by the formula
(5) [wherein R, represents a methyl group or an ethyl group,
or a mixture thereof]. The blue disperse dye composition has
an excellent light fastness by itself.

The disperse dye represented by the formula (1) is known
as C.1.Disperse Violet 26. The dye can be produced based on
a known document, or a commercially available one can be
used.

The disperse dye represented by the formula (2) is a com-
pound wherein R, represents a nitro group and R, represents
a hydroxyl group or wherein R, represents a hydroxyl group
and R, represents a nitro group, or also may be a mixture
thereof. Examples of the dye include a dye known as C.1.Dis-
perse Blue 77. In addition, the dye can be produced based on
a known document, or a commercially available one can be
used.

The disperse dye represented by the formula (3) is not
particularly limited as long as such a number of and positions
of bromine atoms for substitution are possible, and the dis-
perse dye may be a mixture thereof. Examples of the dye
include a dye known as C.I.Disperse Blue 56. In addition, the
dye can be produced based on a known document, or a com-
mercially available one can be used.

The disperse dye represented by the formula (4) is known
as C.1.Disperse Blue 60. The dye can be produced based on a
known document, or a commercially available one can be
used.

The disperse dye represented by the formula (5) can be
produced by a known production method or a production
method where the known production method is applied. In
addition, one wherein R represents a mixture of a methoxy
group and an ethoxy group in the formula (5) is a dye
described in JP 4-164968 A, etc., and the dye which is com-
mercially available may also be used.

A mixed disperse dye composition of the present invention
comprises the above-described blue disperse dye composi-
tion, and a yellow disperse dye composition comprising 8.0 to
20.0% by weight of a disperse dye represented by the formula
(6), 55.0to 80.0% by weight of a disperse dye represented by
the formula (7), and 5.0 to 15.0% by weight of a disperse dye
represented by the formula (8). Herein, the blue disperse dye
composition and the yellow disperse dye composition are
excellent in light fastness and are well-balanced in terms of
light fastness, and also have even dyeing characteristics of the
respective colors at dyeing.
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The disperse dye represented by the formula (6) is known
as C.I.Disperse Yellow 71. The dye can be produced based on
a known document, or a commercially available one can be
used. The substitution position of a methoxy group with
which a phenyl group in a benzoimidazole structure is sub-
stituted is not particularly limited, and the dye may also be a
mixture thereof.

The disperse dye represented by the formula (7) is known
as C.I.Disperse Yellow 163. The dye can be produced based
onaknown document, or a commercially available one can be
used.

The disperse dye represented by the formula (8) is known
as C.I.Disperse Orange 155. The dye can be produced based
onaknown document, or a commercially available one can be
used.

Another mixed disperse dye composition of the present
invention comprises the blue disperse dye composition, and a
red disperse dye composition which is one or more dyes
selected from disperse dyes represented by the formula (9)
[wherein R, represents an optionally substituted alkyl group
having 1 to 6 carbon atoms, or an optionally substituted
phenyl group]. Herein, the blue disperse dye composition and
the red disperse dye composition are excellent in light fast-
ness and are well-balanced in terms of light fastness, and also
have even dyeing properties of the respective colors at dyeing.

Examples of the optionally substituted alkyl group having
1 to 6 carbon atoms include a methyl group, a hydroxyethyl
group, a hydroxypropyl group, a hydroxyhexyl group, a
hydroxybutyl group, a methoxyethyl group, a methoxypropyl
group, a hydroxyethoxyethyl group, and a methoxyethoxy-
ethyl group.

Examples of substituent(s) in the optionally substituted
phenyl group include an N-methoxypropyl sulfoamide
group, a thiomethyl group, a hydroxy group, a methoxy-
ethoxy group, and a halogen atom. A number of the substitu-
ent(s) is preferably 1, and the substitution position of the
substituent is not particularly limited as long as such substi-
tution can be made.

Among the disperse dyes represented by the formula (9), a
red disperse dye composition comprising one or more dyes
selected from dyes of the formula (9-1), the formula (9-2) and
the formula (9-3) is preferred.

The disperse dye represented by the formula (9-1) is known
as C.I.Disperse Red 60. The dye can be produced based on a
known document, or a commercially available one can be
used.

The disperse dye represented by the formula (9-2) is known
as C.I.Disperse Red 91. The dye can be produced based on a
known document, or a commercially available one can be
used.

The disperse dye represented by the formula (9-3) is known
as C.I.Disperse Red 92. The dye can be produced based on a
known document, or a commercially available one can be
used.

Furthermore, a mixed disperse dye composition can also be
prepared which comprises the above-described blue disperse
dye composition; a yellow disperse dye composition com-
prising 8.0 to 20.0% by weight of a disperse dye represented
by the formula (6), 55.0 to 80.0% by weight of a disperse dye
represented by the formula (7) and 5.0 to 15.0% by weight of
a disperse dye represented by the formula (8); and a red
disperse dye composition which is one or more dyes selected
from disperse dyes represented by the formula (9) [wherein
R, represents an optionally substituted alkyl group having 1
to 6 carbon atoms, or an optionally substituted phenyl group].
The mixed disperse dye composition preferably comprises
the blue disperse dye composition; a yellow disperse dye
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8

composition comprising 8.0 to 20.0% by weight of a disperse
dye represented by the formula (6), 55.0 to 80.0% by weight
of a disperse dye represented by the formula (7) and 5.0 to
15.0% by weight of a disperse dye represented by the formula
(8); and a red disperse dye composition comprising one or
more dyes selected from dyes of the formula (9-1), the for-
mula (9-2) and the formula (9-3). Herein, the blue disperse
dye composition, the yellow disperse dye composition and
the red disperse dye composition are excellent in light fast-
ness and are well-balanced in terms of light fastness, and also
have even dyeing chracteristics of the respective colors at
dyeing, and the mixed disperse dye composition comprising
these compositions has a favorable dyeing reproducibility.

The disperse dye composition (or mixed disperse dye com-
position) of the present invention can be used with other
disperse dye being mixed in order to adjust shade or to adjust
fastness, dyeing characteristics, and the like. The composi-
tion can also be used with other disperse dye being added at
dyeing.

Similarly, the composition can also be used with a dye
other than the disperse dye, such as a direct dye, a reactive
dye, or a basic dye, being mixed. The composition may also
be used with other dye or dyeing agent being added at dyeing.

Besides them, the disperse dye composition of the present
invention may also include a solvent such as water, a carrier
described later, and a dispersant described later.

The disperse dye composition of the present invention may
be formed into a desired disperse dye composition by mixing
respective bulk powder of the disperse dyes in necessary
amounts and then subjecting them to a pulverization (disper-
sion) treatment. Alternatively, the respective bulk powder of
the dyes may also be separately subjected to a pulverization
(dispersion) treatment and then mixed. In the latter case, the
disperse dyes each separately subjected to a pulverization
(dispersion) treatment in a dye bath may also be added to form
the disperse dye composition in a dye bath.

Alternatively, a dispersant described below may be later
added to the disperse dye composition subjected to pulveri-
zation.

Generally, a method for the pulverization treatment may be
carried out as follows: a dispersant and the bulk powder of the
disperse dyes is sufficiently wet-ground using a grinding
machine such as a ball mill or a sand mill in the presence of a
small amount of water until reaching usually about 0.2 to 2
um; and examples of the dispersant include a formaldehyde
condensate of naphthalenesulfonic acid and alkylbenzene
sulfonic acid, a formaldehyde condensate of naphthalene-
sulfonic acid, a formaldehyde condensate of cresolsulfonic
acid, a formaldehyde condensate of cresol and 2-naphthol-6-
sulfonic acid, a formaldehyde condensate of alkylnaphtha-
lene sulfonic acid, or a formaldehyde condensate of creosote
oil sulfonic acid; an anionic dispersant such as lignosulfonic
acid; a nonionic dispersant such as a block copolymer of
ethylene oxide and propylene oxide, an ethylene oxide adduct
of an alkylphenol, or an ethylene oxide adduct of polysty-
renated phenol; and a mixture of the anionic dispersant and
the nonionic dispersant.

The disperse dye composition of the present invention is
utilized for dyeing in the form of liquid or paste as-pulver-
ized, or after drying by a spray drying method or the like.

Then, a method for dyeing a hydrophobic fiber material
using the disperse dye composition of the present invention
will be described. Examples of the hydrophobic fiber material
include, but not particularly limited, synthetic fibers such as
polyester (PET) fiber, triacetate fiber, diacetate fiber or polya-
mide fiber, or mixed spinning fiber thereof. The hydrophobic
fiber material may also be mixed spinning fibers of such a
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synthetic fiber with a recycled fiber such as rayon or natural
fiber such as cotton, silk or wool. In addition, the fineness of
the hydrophobic fiber material is not particularly limited, but
is preferably about 0.1 to 10 d (denier) on average.

The dyeing method may be preferably carried out as fol- 3

lows: the fiber material is immersed in an aqueous medium
comprising the disperse dye composition of the present
invention dissolved therein, and dyed under pressure prefer-
ably at 105° C. or higher, further preferably at 110° C. to 140°
C., for 30 minutes to 1 hour. The fiber material can also be
dyed in the presence of a carrier such as o-phenylphenol or
trichlorobenzene, for example, under the state where water is
boiled. Alternatively, so-called thermosol process for dyeing
may be performed including the steps of padding cloth with
dye dispersion liquid of the disperse dye composition accord-
ing to the present invention, and dry heating the cloth at 150
to 230° C. for 30 seconds to 1 minute.

On the other hand, printing may be performed including
the steps of preparing a printing paste using the disperse dye
composition of the present invention together with a natural
paste (e.g. a locust bean gum and a guar gum), a processed
paste (e.g. a fibrin derivative such as carboxymethyl cellulose
and a processed locust bean gum), or a synthetic paste (e.g.
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10
preferable aspect, the amount is, for example, 0.05 to 20% o.
w. f. (on weight of fiber), preferably 0.2 to 10% o. w. f. for
fiber of 3 denier.

EXAMPLES

The present invention will be described in detail with ref-
erence to the following Examples, but it is not intended to be
limited to the Examples. In the Examples, “part(s)” and “%”
mean “part(s) by weight” and “% by weight”, respectively.

Examples 1 to 6 and Reference Examples 1 to 6

The component formulation of each of disperse dye com-
positions in Examples 1 to 6 and the component formulation
of'each of disperse dye compositions in Reference Examples
1 to 6 were shown in the following Table 1-1 and Table 1-2,
respectively. Respective dye components were blended,
thereafter the same amount of a dispersant as that of the dye
components was added thereto, and the resultant was sub-
jected to a pulverization treatment, thereby producing a dis-
perse dye composition.

TABLE 1-1

Example 1 Example 2 Example 3 Example4 Example5 Example 6

Formula (1) 2.1 2.0 35 3.2 4.4 49

Formula (2) 48.1 45.0 55.0 35.2 42.1 42.1

Formula (3) 6.3 5.8 11.5 8.5 5.3 12.1

Formula (4) 257 26.2 18.3 31.0 20.5 23.0

Formula (5) 17.8 17.2 11.2 22.1 277 17.9

Formula (6)

Formula (7)

Formula (8)

Formula (9-1)

Formula (9-2)

Formula (9-3) 3.8 0.5

Light fastness 3-4 3-4 3-4 3-4 3-4 3-4
TABLE 1-2

Reference Reference Reference Reference Reference Reference
Example 1 Example 2 Example 3 Example4 Example5 Example 6

Formula (1)
Formula (2)
Formula (3)
Formula (4)
Formula (5)
Formula (6)
Formula (7)
Formula (8)

Formula (9-1)
Formula (9-2)
Formula (9-3)
Light fastness

15.5 9.8 18.5
75.0 76.9 67.0
9.5 13.3 14.5

25.2 24.1 335

41.8 52.5 37.8

33.0 234 28.7

3-4 3-4 3-4 3-4 3-4 3-4

55

polyvinyl alcohol and polyvinyl acetic acid), printing cloth
with the paste, and then performing steaming or thermosol
process.

Alternatively, dyeing by ink jet printing may be performed
including the steps of preparing an ink by adding a moistur-
izer such as glycerin or diethylene glycol to the disperse dye
composition of the present invention, printing on cloth which
is previously applied with a paste by padding or the like, by a
ink jet printer, and then performing steaming or thermosol

process. 65

In dyeing using the disperse dye composition of the present
invention, any amount of the composition can be used. In a

60

To pure water was added 1.0% o.w.f. (on the weight of
fiber) of each of the disperse dye compositions; the resultant
was adjusted by acetic acid and sodium acetate so that the pH
thereofreached 4.5; 2.0% o.w.f. of Sunlife LPX-80 (produced
by Nicca Chemical Co., Ltd., ultraviolet absorbing agent) was
added thereto to prepare a dye bath having a total amount of
2000 parts; 100 parts of a polyester fiber raised fabric (using
a 0.3 denier yarn on the front side and a 3 denier yarn on the
wrong side) was immersed in the dye bath and dyed at 135° C.
for 30 minutes; and then the dyed object was subjected to
reduction washing at 80° C. for 10 minutes in a bath which
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was obtained by adding water to 6 parts of 45% sodium
hydroxide, 6 parts of hydrosulfite and 3 parts of Sunmall
RC-700 (produced by Nicca Chemical Co., Ltd., anionic
surfactant) so that the total amount was 3000 parts, and was
washed with water and dried to provide the final dyed object.
The light fastness of the resulting dyed object was measured
by a method described later, and listed in the corresponding
Table.

Comparative Example 1

The same dyeing as in Example 1 was performed except
that 1.0% o.w.f. of a blue disperse dye composition, Dianix
Blue KIS-M (commercially available from DyStar Colours
Distribution GmbH), was used instead of the blue disperse
dye composition in Example 1. The light fastness of the
resulting dyed object was measured by the method described
later, and found to be 3.

Comparative Example 2

The same dyeing as in Example 1 was performed except
that 1.0% o.w.f. of a blue disperse dye composition, Teratop
Blue HL-B (commercially available from Ciba Specialty
Chemicals Corporation), was used instead of the blue dis-
perse dye composition in Example 1. The light fastness of the
resulting dyed object was measured by the method described
later, and found to be 3.

Example 7

To pure water were added 0.42% o.w.f. of the yellow dis-
perse dye composition in Reference Example 1, 0.19% o.w.1.
of'the red disperse dye composition in Reference Example 4
and 0.41% o.w.f. of the blue disperse dye composition in
Example 2; the resultant was adjusted by acetic acid and
sodium acetate so that the pH thereofreached 4.5;2.0% o.w.f.
of Sunlife LPX-80 (produced by Nicca Chemical Co., Ltd.,
ultraviolet absorbing agent) was added thereto to prepare a
dye bath having a total amount of 2000 parts; 100 parts of a
polyester fiber raised fabric (using a 0.3 denier yarn on the
front side and a 3 denier yarn on the wrong side) was
immersed in the dye bath and dyed at 135° C. for 30 minutes;
and then the dyed object was subjected to reduction washing
at 80° C. for 10 minutes in a bath which was obtained by
adding water to 6 parts of 45% sodium hydroxide, 6 parts of
hydrosulfite and 3 parts of Sunmall RC-700 (produced by
Nicca Chemical Co., Ltd., anionic surfactant) so that the total
amount was 3000 parts, and was washed with water and dried
to provide the final dyed objecthaving a beige color. The light
fastness of the resulting dyed object and the difference in
shade between the front and wrong sides thereof were mea-
sured by methods described later, and listed in Table 2.

Example 8

The same dyeing and post-treatment as in Example 7 were
performed except that 0.26% o.w.f. of the yellow disperse dye
composition in Reference Example 1, 0.16% o.w.f. of the red
disperse dye composition in Reference Example 4 and 0.60%
o.w.f. of the blue disperse dye composition in Example 2 were
used, thereby providing a dyed object having a gray color. The
light fastness of the resulting dyed object and the difference in
shade between the front and wrong sides thereof were mea-
sured by the methods described later, and listed in Table 2.

Comparative Example 3

The same dyeing and post-treatment as in Example 7 were
performed except that 0.830% o.w.1. of a yellow disperse dye
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composition, Dianix Yellow AM-2R, 0.140% o.w.f. of ared
disperse dye composition, Dianix Red AM-SLR, and 0.324%
o.w.f. of a blue disperse dye composition, Dianix Blue
AM-2G (all of them being commercially available from DyS-
tar Colours Distribution GmbH) were used instead of the
disperse dye compositions of the respective colors in
Example 7, thereby providing a dyed object having a beige
color. The light fastness of the resulting dyed object and the
difference in shade between the front and wrong sides thereof
were measured by the methods described later, and listed in
Table 2.

Comparative Example 4

The same dyeing and post-treatment as in Example 7 were
performed except that 0.476% o.w.1. of a yellow disperse dye
composition, Foron Yellow AS-3L, 0.345% o.w.f. of a red
disperse dye composition, Foron Red AS-3L, and 0.446%
o.w.f. of a blue disperse dye composition, Foron Blue AS-3L.
(all of them being commercially available from Clariant
Corp.) were used instead of the disperse dye compositions of
the respective colors in Example 7, thereby providing a dyed
object having a beige color. The light fastness of the resulting
dyed object and the difference in shade between the front and
wrong sides thereof were measured by the methods described
later, and listed in Table 2.

Comparative Example 5

The same dyeing and post-treatment as in Example 8 were
performed except that 0.510% o.w.f. of a yellow disperse dye
composition, Dianix Yellow AM-2R, 0.125% o.w.f. of ared
disperse dye composition, Dianix Red AM-SLR, and 0.488%
o.w.f. of a blue disperse dye composition, Dianix Blue
AM-2G (all of them being commercially available from DyS-
tar Colours Distribution GmbH) were used instead of the
disperse dye compositions of the respective colors in
Example 8, thereby providing a dyed object having a gray
color. The light fastness of the resulting dyed object and the
difference in shade between the front and wrong sides thereof
were measured by the methods described later, and listed in
Table 2.

Comparative Example 6

The same dyeing and post-treatment as in Example 8 were
performed except that 0.279% o.w.f. of a yellow disperse dye,
Foron Yellow AS-3L, 0.279% o.w.f. of a red disperse dye
composition, Foron Red AS-3L,, and 0.615% o.w.f. of a blue
disperse dye composition, Foron Blue AS-3L (all of them
being commercially available from Clariant Corp.) were used
instead of the disperse dye compositions of the respective
colors in Example 8, thereby providing a dyed object having
a gray color. The light fastness of the resulting dyed object
and the difference in shade between the front and wrong sides
thereof were measured by the methods described later, and
listed in Table 2.

[ Test Method of Light Fastness|

Each of the dyed objects was irradiated using a fade meter
(black panel temperature: 89° C.+3° C., 84 MJ) xenon lamp,
and color change and fading of the irradiated part were deter-
mined by the gray scale for color change and fading according
to JIS L-0804. The results were shown in Tables 1 and 2.

[Difference in Shade Between Front and Wrong Sides]

The difference in shade between the front and wrong sides
of'each of the dyed polyester fiber raised fabrics (using a 0.3
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denier yarn on the front side and a 3 denier yarn on the wrong
side) was visually determined. The results were shown in
Table 2.

TABLE 2
Hue difference between
Light fastness front and wrong sides
Beige  Example7  3-4 Substantially equal
color Comparative 3-4 Remarkable green
Example 3 Green discoloration  discoloration on wrong side
Comparative 3-4 Considerable red
Example 4  Green discoloration discoloration on wrong side
Gray Example 8 4 Substantially equal
color Comparative 3-4 Remarkable green
Example 5 Green discoloration  discoloration on wrong side
Comparative 4 Considerable red

Example 6  Green discoloration  discoloration on wrong side

As is clear from the foregoing results of Examples, Refer-
ence Examples and Comparative Examples, it was found that
the blue disperse dye composition or the mixed disperse dye
composition of the blue disperse dye composition with other
disperse dye compositions, according to the present inven-
tion, exhibited an excellent light fastness at the time of dyeing
a hydrophobic fiber material, as compared with a commer-
cially available blue disperse dye composition. It was also
found that even when the mixed disperse dye composition of
the blue disperse dye composition with other specified dis-
perse dye compositions, according to the present invention,
was used to dye, to a beige color or a gray color, a fiber
material being a hydrophobic fiber material having front and
wrong sides having difference fineness from each other, the
front and wrong sides were substantially equally dyed, dyeing
properties at dyeing were even, and dyeing reproducibility
was favorable. On the other hand, the fiber materials in Com-
parative Examples 3 to 6, having different fineness, did not
have even dyeing properties, and had a low dyeing reproduc-
ibility. This indicates that the disperse dye composition of the
present invention has a high practicality.

INDUSTRIAL APPLICABILITY

Since the mixed disperse dye composition according to the
present invention has an excellent light fastness, has a well-
balanced fastness among the three primary colors, and also
has even dyeing properties of the respective colors at dyeing
and a favorable dyeing reproducibility, the mixed disperse
dye composition can be suitably used to dye a synthetic fiber
material, in particular, a hydrophobic fiber material, for an
automotive interior material which is to be exposed to sun-
light over a much longer time than other common clothing
fiber material and which is easily subjected to high tempera-
ture and high humidity.

The invention claimed is:
1. A blue disperse dye composition, comprising:

0.510 5.0% by weight of a disperse dye represented by the
following formula (1);

25.0 to 60.0% by weight of a disperse dye represented by
the following formula (2);

3.0t0 15.0% by weight of a disperse dye represented by the
following formula (3);
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15.0 to 40.0% by weight of a disperse dye represented by
the following formula (4); and

10.0 to 30.0% by weight of a disperse dye represented by
the following formula (5);

seede
e

<se

wherein R, represents a nitro group and R, represents a
hydroxyl group, or R, represents a hydroxyl group and
R, represents a nitro group;

OH © NH»
7 I I AN
Y =

NH, O OH

wherein n is an integer of 1 to 4;

0 NH, o
MN a (CH2)3OCH3
0
0 NH,
OR;
NH, O OH ‘/
OH 0 NH,

M

@

&)

@)

®)
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wherein R; represents a methyl group or an ethyl group, or
a mixture thereof.

2. A mixed disperse dye composition comprising the blue
disperse dye composition according to claim 1 and a yellow
disperse dye composition,

wherein the yellow disperse dye composition comprises:

8.01t0 20.0% by weight of a disperse dye represented by the

following formula (6);

55.0 to 80.0% by weight of a disperse dye represented by

the following formula (7); and

5.0to0 15.0% by weight of a disperse dye represented by the

following formula (8)

o)
e,
H;CO—— l
A=
CN
Cl /—/
alaty
Vi
O,N N
CN
cl

)

M

®

Cl

: N—7 “N—cH,
/
O.N N

3. A mixed disperse dye composition, comprising:

the blue disperse dye composition according to claim 1;
and

a red disperse dye composition which is one or more dyes
selected from disperse dyes represented by the follow-
ing formula (9);

®

0 NH,
‘O h
0 oH

wherein R, represents an optionally substituted alkyl group
having 1 to 6 carbon atoms, or an optionally substituted
phenyl group.
4. The mixed disperse dye composition according to claim
3, wherein the red disperse dye composition is a red disperse
dye composition comprising one or more dyes selected from
dyes of the following formula (9-1), the following formula
(9-2) and the following formula (9-3):
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O-1
0 NH,
NG PN
O‘O B
0 oH
9-2)
0 NH,
O O\©\
SO,NH(CH,);0CH;
0 oH
9-3)

0 NH,
OOO
0 OH

5. A mixed disperse dye composition, comprising:

the mixed disperse dye composition according to claim 2;
and

a red disperse dye composition comprising one or more
dyes selected from dyes of the following formula (9-1),
the following formula (9-2) and the following formula
(9-3):

-1

0 NI,
O\/\/\/\
OH
O OH
©-2)
0 NIL
O O\©\
SO,NH(CH,);0CH;
O OH
©-3)

0 NH,
OO
0 oH

6. A dyeing method for a hydrophobic fiber material,
wherein the disperse dye composition according to claim 1 is
used.
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7. A hydrophobic fiber material dyed in accordance with
the dyeing method according to claim 6.

8. An article comprising the hydrophobic fiber material
according to claim 7.

9. A dyeing method for a hydrophobic fiber material,
wherein the disperse dye composition according to claim 2 is
used.

10. A hydrophobic fiber material dyed in accordance with
the dyeing method according to claim 9.

11. An article comprising the hydrophobic fiber material
according to claim 10.

12. A dyeing method for a hydrophobic fiber material,
wherein the disperse dye composition according to claim 3 is
used.

13. A hydrophobic fiber material dyed in accordance with
the dyeing method according to claim 12.

14. An article comprising the hydrophobic fiber material
according to claim 13.

15. A dyeing method for a hydrophobic fiber material,
wherein the disperse dye composition according to claim 4 is
used.

16. A hydrophobic fiber material dyed in accordance with
the dyeing method according to claim 15.

17. An article comprising the hydrophobic fiber material
according to claim 16.

18. A dyeing method for a hydrophobic fiber material,
wherein the disperse dye composition according to claim 5 is
used.

19. A hydrophobic fiber material dyed in accordance with
the dyeing method according to claim 18.

20. An article comprising the hydrophobic fiber material
according to claim 19.

#* #* #* #* #*
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